A promising culture model for analyzing the interaction between adipose tissue and cardiomyocytes.
The heart has epicardial adipose tissue that produces adipokines and mesenchymal stem cells. Systemic adipose tissue is involved in the pathophysiology of obesity-related heart diseases. However, the method for analyzing the direct interaction between adipose tissue and cardiomyocytes has not been established. Here we show the novel model, using collagen gel coculture of adipose tissue fragments (ATFs) and HL-1 cardiomyocytes, and electron microscopy, immunohistochemistry, real-time RT-PCR, and ELISA. HL-1 cells formed a stratified layer on ATF-nonembedded gel, whereas they formed almost a monolayer on ATF-embedded gel. ATFs promoted the apoptosis, lipid accumulation, and fatty acid transport protein (FATP) expression of FATP4 and CD36 in HL-1 cells, whereas ATFs inhibited the growth and mRNA expression of myosin, troponin T, and atrial natriuretic peptide. Treatment of leptin (100 ng/ml) and adiponectin (10 μg/ml) neither replicated nor abolished the ATF-induced morphology of HL-1 cells, whereas that of FATP4 and CD36 antibodies (25 μg/ml) never abolished it. HL-1 cells prohibited the development of CD44+/CD105+ mesenchymal stem cell-like cells and lipid-laden preadipocytes from ATFs. HL-1 cells increased the production of adiponectin in ATFs, whereas they decreased that of leptin. The data indicate that our model actively creates adipose tissue-HL-1 cardiomyocyte interaction, suggesting first that ATFs may be related to the lipotoxiciy of HL-1 cells via unknown factors plus FATP4 and CD36 and second that HL-1 cells may help to retain the static state of ATFs, affecting adipokine secretion. Our model will serve to study adipose tissue-cardiomyocyte interaction and mechanisms of obesity-related lipotoxicity and heart diseases.